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CIESIN focus

Data development, management, and dissemination
— Active in Open Geospatial Consortium, GEO/GEOSS, CODATA

Research on human dimensions of global environmental
change

— Climate focus: impacts, vulnerability, and adaptation

Software: ESRI ArcGIS, SPSS, Stata, R

— ENVI and Matlab

Looking towards developing capabilities in human-
environment systems modeling



Exposure to Current Hazards as a Way of
Understanding Potential Future Vulnerabilities to
Climate Change
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At the Global Scale: GIS is Useful for
Vulnerability Assessment

e Climate change impacts are spatially differentiated
 Vulnerabilities are spatially differentiated
e Adaptive/coping capacities are spatially differentiated
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Exposure to Current Climate Hazards
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Exposure to Current Climate Hazards
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Natural Disaster Hotspots - 4 Global Risk Analysis
Global Cyclone Hazard Risks
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New Orleans Demographics
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Integrating data to assess vulnerability: An example
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Exposure to hazards

Global Cities in Relation to Current Climate Related Hazards
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The World

By Subnational Administrative Level

Measures of Poverty
Infant Mortality Rates [IMR]

Subnational mortality rates are adjusted to 2000 using national trend data.
Original data for 96% of countries are from 1995 or later. All data are from 1990 or later.

Copyright 2005. The Trustees of Columbia University in the City of New York.

Source: Center for International Earth Science Information Network {CIESIN).

C;E]?%E-E‘}J further documentation available at: http:/ fwww.ciesin. columbia. edu/povmap
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Compared with the non-poor, poor people are more likely to be found in
drought-prone areas with shorter growing seasons
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Poverty and Drought Exposure
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Potential Future Vulnerabilities
to Climate Change




Change in Runoff by 2080
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Journal of Hydrometeorology. 7: 1076-1089, cited in the IPCC AR4 WG-2

report. 5




Knowing where people are...




...iIn relation to prolonged drying, drought, and

floods
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>405 million people live in regions where
runoff is projected to decline by more than
1 20% by 2080
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Knowing where people and cities are in relation to

sea level rise of 10 meters

Cambodia
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Partnership Open Science Meeting, Nov 2006, Belijing.
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Differences in population in the low elevation
coastal zone (LECZ) by Region

Region Total Population Urban population
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Drying up and moving out - Central America
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Creeping onward migration — The Sahel
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Migration as a survival strategy — The Ganges Delta

cocare

Cyclone Frequency, 1980 — 2000 High

i T aadt
CIESIMN

Columbia University 5 l ‘ Low
A0
i S

I 100%

Area under Cropland

. /]]\ UNITED NATIONS
2> UNIVERSITY
UNU-EHS

Institute for Environment
and Human Security

(=]
2

3 =
()
N i B
o &
UNHCR )

Low Elevation Coast Zone m Utban Extents @  Major Cities . LY
- - EAGH-FOR

- Country Bord
1 meter 2 melers Study Area o =

Population Density, 2000 (persons per km?)

N . <
v

¥ 3 . ‘_ (o] 1-4 5-24 25 - 249 250 ~999 1,000 + l"

LIMA’ HANG
THE WORLD BAN



Living with floods and resettlement —
The Mekong Delta
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Between desertification & sea level rise -
The Nile Delta
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Sea level rise - Tuvalu
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Sea level rise — The Maldives
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This study sought to measure vulnerability as a function of adaptive
capacity

Global Distribution of Vulnerability to Climate Change

Combined National Indices of Exposure and Sensitivity
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